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The purpose of this study was to explore the relationship between 
auditory perception and the occurrence of chronic otitis media and 
related hearing loss in preschool children. For the purpose of this 
study, auditory perception was considered to be defined as the appli­
cation of meaning to an auditory sensation, as measured by tests of 
selective attention, discrimination, short term memory, and sound 
symbols from the Goldman-Fristoe-Woodcock Tests of Auditory Skills 
Battery. 
Subjects used included an experimental group of 8 children (ages 
4% to 5%), 5 females and 3 males, who exhibited a history of bilateral 
chronic otitis media. Subjects were matched by age, sex, preschool 
experience, and I.Q. to an equal number of controls. No subject 
evidenced a hearing loss at the time of testing, none were bilingual, 
all were Caucasian, and of middle-class background. 
Four subtests of the GFW battery were given at SRT + 40 db to each 
child binaurally. Each child was required to respond while listening 
to pre-recorded stimulus tapes through earphones. 
The results indicated that the experimental group scored signifi­
cantly poorer on tests of auditory perception. It was also found 
that differences occurred among subtests, and that no interaction 
among subtest scores between groups occurred. 
It was also noted that the experimental group scored significantly 
poorer than the control group on the Photo Articulation Test, although 
no subject scored below one standard deviation from the mean score 
provided with the P.A.T. 
It was demonstrated that those preschool children exhibiting a his­
tory of chronic otitis media and related conductive hearing loss per­
formed less well on tasks of auditory perception, as measured by the 
GFW battery. These children appeared to exhibit difficulty assigning 
meaning to various auditory stimuli of a l inguistic nature. Various 
possible contributing factors and explanations were discussed, indicat­
ing that chronic otitis media apparently tends to encourage inefficient 
listening strategies that can persist well beyond the episodes of active 
middle ear disease. 
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CHAPTER I 
INTRODUCTION 
Historically, there has been much research concerned 
with the long term effects of sensori-neural hearing loss. 
It has been demonstrated that such sensory deprivation often 
results in deficits in speech and language development, edu­
cational achievement, and social adjustment. Only recently 
has emphasis been placed on the effects of minimal and 
fluctuating hearing loss. Such losses often go undetected 
by routine audiometric procedures, because of lack of strin­
gent screening criteria and inadequate acoustic testing en­
vironments . 
Typical identification programs not only fail to 
identify minimal losses per se, but historically they have 
also proved to be inadequate in identifying related paththol-
ogies. According to Eagles (1963), children with otoscopic 
abnormalities exhibited less sensitive hearing levels than 
those without abnormalities; however the minimal hearing loss 
due to medically treatable factors, such as obstruction of 
the auditory canal, perforations of the tympanic membrane, 
and infections are often not great enough to be identified 
by typical identification procedures. 
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When such pathologies are identified, emphasis has 
been primarily placed on obtaining medical treatment for 
the child. However, little consideration has been given the 
long term effects of the pathology and related hearing sen­
sitivity reduction on otlier factors. It is often assumed 
that once the pathology is treated, and hearing sensitivity 
and speech reception thresholds are restored to normal limits, 
the child will exhibit no further artifacts of the hearing 
loss. 
It has been suspected, however, that children who 
have exhibited deficits in hearing acuity might also exhibit 
deficiencies in auditory processing, due to incomplete or 
fluctuating auditory images. 
Clinicians, educators, and theoreticians are becoming 
increasingly aware of the importance of adequate auditory per­
ception as a basis for learning. "Much of what a child learns 
depends upon the ability to extract and process auditory infor­
mation and to relate this information to other experiences" 
(Woodcock, 1976). 
The purpose of this study is to determine the relation­
ship of chronic otitis media and related conductive bilateral 
hearing loss to auditory perceptual abilities of preschool age 
children. 
Review of the Literature 
The term "auditory perception" is one commonly used in 
3 
speech therapy, audiology, education, and related fields, 
when referring to a person's ability to interpret an auditory 
signal. A variety of theories are available which attempt to 
analyze the process of or meaning of auditory perception or 
auditory processing. 
There has been postulated a hierarchy of experience 
basic to all learning: sensation, perception, imagery, symbo-
lization, and conceptualization (Myklebust, 1954). Malfunc­
tion at the level of sensation results in sensory impairment 
such as deafness and blindness. If a deficit occurs at the 
level of perception, the ability to structure the environment 
is impaired, A deficiency in ability to engage in imagery 
results in a disturbance of re-auditorization and revisualiza-
tion in storage and retrieval operations. Symbolic defi­
ciencies may be seen either as a disturbance of nonverbal rep­
resentational behavior or as verbal language disorders (Mykle­
bust, 1952) , 
"As a process, perception can best be conceptualized 
as an instrumental act which structures stimulation. As an 
act, it can be analyzed into stages such as preparatory stage, 
consisting of expectancy and attending, a sensory reception 
stage, a trial and check stage, and a final structuring stage. 
These stages don't exist as isolated units, but merge and 
intertwine in the process" (Sollcy and Murpliy, 1960). 
Others have considered perception as a process, and 
d j r reren t i a ted between pcrccptloii and cognition, emphasizing 
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that in the study of perception, we are observing the observer, 
studying how reality appears (Allport, 1955). All authorities 
stress that a simultaneity must be assumed, perception is a 
Complex but integrated process functioning as a whole. We 
segmentize the phenomenon so that we might better understand 
the total process. 
"In responding to stimuli in a discriminative manner, 
we show that we perceived a particular group of stimuli, a 
stimulus complex as different from all other stimulus com­
plexes" (Sanders, 1971). 
Perception of an object is determined not only by the 
immediate setting, but also by past experience of the same 
and similar object. People react to groups of stimuli that 
are seen as integrated wholes, a gestalt (Sanders, 1971). 
Research indicates the existence within the individual 
of specific and diffuse feedback. Through a process of con­
ditioning, it becomes possible for these to be aroused by 
specific external stimuli. "In addition, the occurrence of 
such feedback will also strengthen the perception of that 
stimulus. Perception may then become linked or locked to 
certain specific and general autonomic and proprioceptive 
feedback mechanisms, so that perception and the feedback sys­
tem are mutually excited" (Solley and Murphy, 1960). 
In analyzing the structuring of stimulation, most 
agree that perception assumes sensation. Following the sen­
sation, the reticular formation serves as a "switching system" 
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and makes it possible for an individual to "focus attention" 
(Magoun, 1963). Differentiation among sounds according to 
their relative importance enables a person to discriminate 
speech sounds. In structuring a figure -- ground listening 
task, certain sounds are relegated into the background, while 
others are selected for focus of attention (Myklebust, 1971). 
Recognition and identification are also related to 
perceptual awareness. The individual is aware of the signifi­
cance of the sensation, so he recognizes and identifies them 
according to their relative importance in meeting his needs 
at the mom'ent. Auditory perceptual behavior attains its high­
est level of function only when it is enhanced by other per­
ceptual functions. What is perceived auditorially must be 
readily converted or transduced into visual tactile, etc. 
equivalents (Zigmond, 1966; Duff, 1968), 
Rees (1973) points out discrepancies among authors in 
the utilization of the term "Auditory processing," and the 
measurements used in describing this function. She criticizes 
the use of "auditory processing as a waste basket term often 
used to measure functions whose only commonality is that the 
stimulus is presented through the ear." Many tests of "audi­
tory processing fail to discriminate between perception and 
identification of a linguistic unit, identification implying 
a level of conscious awareness" (Rees, 1974). 
Day (1970) concludes tliat the perception of connected 
speech involves more com])lcx processing factors than temporal 
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resolution of individual sound segments. Rees (1973) quotes 
Kennedy as differentiating auditory from speech perception 
according to both stimulus and precepts, speech perception 
involving a vocal class. In other words, the identification 
of a speech sound can be only that speech sound. Rees then 
concludes that the processing of phonetic units of spoken 
language is a linguistic, not an auditory skill, so it cannot 
be a skill prerequisite to acquiring language. If a deficit 
is found, it is a language problem, not the source of a lan­
guage problem (Rees, 1973). 
"the speech signal can't be segmented into units that 
correspond to phonemes." The interpretation of spoken utter­
ances as strings of phonemes is therefore the result of a 
process of linguistic decoding, or phonological analysis 
(Cooper, 1972). Dykman (1971) further concludes that most 
disorders of learning thought to result from faulty perception 
are instead reducible to disorders of attention. 
It has been considered necessary to analyze stimuli 
used to ensure that conclusions made about language competence 
are drawn from use of language or linguistic stimuli. Rees 
(1973) points out that in measuring auditory synthesis and 
closure, one must be aware of whether or not the measurement 
is made of mental linguistic skills or abstract skills. She 
further states that in measurements of auditory sequencing, 
there is a need for definition of units to be sequenced, as 
the 1 itérâture is filled with attempts to generate from 
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perception of non^speech to speech perception. Further 
criticism is directed at the measurement and training of 
auditory memory span, which is based on the assumption that 
a child needs a given level of memory span. Rees addresses 
the issue of digits vs. words as stimuli and the need to 
differentiate between long term memory and linguistic pro­
cesses. Therefore, Rees (1973) contends that the assumption 
that auditory processing is prerequisite to use of language 
is false, as there are not discreet auditory processing 
skills that can be determined or delineated in a building 
block pattern. 
Auditory perceptual deficits have recently been 
found to be related to learning disabilities, or deficits in 
one or more of the specific intellectual processes (Katz, 
Illner, 1972). Articulatory proficiency has also been shown 
to be significantly related to speech signal discrimination 
and identification abilities (Stitt Huntington, 1969; Cohen 
and Diehl, 1963; and Smith, 1967). Smith (1967) found that 
articulatory defective children were significantly inferior 
to matched controls in recalling aurally presented digits, 
but not on a strictly visual task. Stitt and Huntington 
(1969) concluded that: (1) articulatory proficiency is sig­
nificantly related to speech signal discrimination and iden­
tification abilities; (2) measures of these auditory abili­
ties employing different types of signals and different 
testing techniques are s i giii Ti cant ly related; (3) measures 
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of articulator/ and auditory abilities are significantly 
related to other language abilities such as verbal ability, 
vocabulary, reading, and spelling; and (4) articulatory 
proficiency is significantly related to auditory abilities 
even when measures of auditory memory, aptitude, or mea­
sures of language abilities are held constant. 
Deficits in auditory discrimination have also been 
shown to be significantly related to deficits in reading 
abilities (Flynn and Byrne, 1970; Goetz, 1969), There has 
also been much research indicating that certain auditory 
abilities are related to performance in language abilities. 
Templin (1957) found that significant correlations existed 
between speech sound discrimination and length of remark, 
complexity of remark, and number of different words used. 
There has also been shown to be a high correlation between 
two tests of speech sound discrimination and total I.T.P.A. 
(Illinois Test of Psycholinguistic Abilities) scores 
(Perozzi et al., 1971). A significant relationship between 
poor speech discrimination abilities and below normal per­
formance on the auditory-vocal subtests of the I.T.P.A. 
has also been reported (Rechner and Wilson, 1967). 
While investigating acoustic cue discrimination in 
preschool and early school age children. Carpenter (1976) 
concluded that a generalized deficit in acoustic cue dis­
crimination could account for some of the comprehensive 
dcricits observed in cli i I drcii witli language i iiipa 1 riiient. 
9 
It is postulated that a fluctuating hearing loss could 
cause difficulty in acquiring normal auditory perception. 
While children with this type of loss seem to have essentially 
normal word discrimination ability for P.B.K or W-22 words, 
they seem to have more difficulty in the speed of processing 
auditory information and phonemic synthesis ability (Katz, 
1972). Kundert (1971) found that academic achievement of 
children with a minimal hearing loss, as a whole was not af­
fected to a significant degree by a minimal loss. However, 
language areas of vocabulary and reading comprehension were 
affected significantly by a minimal loss. 
Most fluctuating hearing losses are found to be con­
ductive in origin, and otitis media and inflamation of the 
middle ear is the most common cause of conductive loss in 
children [Davis and Silverman, 1971). 
In investigating the effect of chronic otitis media 
on language and speech development, it was found that sub­
jects with a related hearing loss of 20-40 dB (HL) ISO did 
significantly poorer than controls on the Templin Darley 
Test of Articulation, the Peabody Picture Vocabulary Test, 
and the I.T.P.A. total score. The I.T.P.A. visual decoding 
and auditory vocal sequential subtests also reflected sig­
nificantly poorer scores (Holm et al., 1969). In studying 
the long term effects on Eskimo children, children with an 
average of 3.1 episodes of otorrhea, with the first attack 
occurring before age one were studied. Those tested with a 
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conductive component of 26+ dB had significantly lower mean 
verbal scores on the WISC than the control group (Reed and 
Dunn, 197 3) . 
Lewis (1976) concluded that evidence is now accumu­
lating that middle ear disorders can carry serious educa­
tional consequences, especially in children already assailed 
by deficient or divergent language learning opportunities. 
He compared Australian low Social Economic Status (S.E.S.) 
Aborigines and low S.E.S. European Australian children with­
out middle ear disease to low S.E.S. Aborigines with chronic 
otitis media on speech hearing tests in quiet and noise, 
The Wepman Tests of Auditory Discrimination, tests of phonemic 
synthesis and dichotic digits. Verbal and nonverbal intelli­
gence was also measured. Lewis concluded that "certain types 
of middle ear disorders apparently tend to encourage ineffi­
cient listening strategies that can persist well beyond the 
episodes of active ear disease." The pattern differences 
between correlation matrixes of these groups tend to support 
Myklebust's conclusions that sensory deprivation can distort 
the integration of mental abilities (Lewis, 1976). 
Definitions of Terms 
Auditory Perception - the process whereby an auditory sensa­
tion becomes a meaningful segment of experience, as measured 
by tests of selective attention, discrimination, short term 
memory, and sound symliol association. 
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Chronic Otitis Media - long lasting or recurrent episodes of 
inflamation of the middle ear, including purulent and non­
purulent or supporative and non-supporative. 
Bilateral Conductive Loss - air conduction thresholds of 25+ 
dB ISO for two or more of the following frequencies in both 
ears: 250Hz., 500Hz., IKHz., 2KHz., 4KHz., and 6KHz., with 
hearing within normal limits by bone conduction testing, and 
tympanogram configurations indicating reduced middle ear func­
tion . 
Normal Hearing - air and bone thresholds at 20 dB ISO (HL) or 
better bilaterally for the following frequencies; 250Hz., 
500Hz., IKHz., 2KHz., 4KHz., and 6KHz. 
Statement of the Problem 
Purpose. To determine the relationship between chronic 
otitis media with bilateral hearing loss of a conductive nature 
occurring and auditory perceptual abilities of preschool chil­
dren . 
CHAPTER II 
EXPERIMENTAL PROCEDURES 
Experimental Hypothesis 
Children age 4 1/2 to 5 1/2 with a history of chronic 
otitis media and related conductive bilateral hearing loss 
occurring will socre significantly lower on total battery 
scores of auditory perceptual abilities, than children never 
possessing a hearing loss or a history of recurrent ear infec­
tions. Significant differences will also be shown on subtest 
scores of selective attention, discrimination, short-term 
memory, and sound symbol association. 
Subj ects 
A list of children age 4 1/2 to 5 1/2, with a history 
of chronic otitis media and bilateral conductive hearing loss 
occurring before age 14 months and for a minimum of 8 months 
of their lives was compiled. This list was compiled from 
clinical records obtained from the University of Montana Speech, 
Hearing, and Language Clinic and from the clinical records of 
two Missoula otolaryngologists. From the list, ten possible 
experimental subjects were randomly selected. The experimenter 
then contacted the parents of these children to verify age. 
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medical history, and hearing loss history. Permission to 
visit the homes and to screen the children was then requested. 
Initial personal contact with the subjects and their 
parents was made at the subjects' homes and included: 
(1) a brief explanation and description of the 
study. 
(2) a brief interview regarding medical, hearing, 
speech, language, and preschool history 
(appendix A). 
(3) administration of the Photo Articulation Test 
(P.A.T.). 
(4) administration of the Goodenough Uraw-a-Man 
Test (Goodenough D.A.M.). 
(5) hearing screening bilaterally with a Beltone 
portable audiometer, model 10 D (ISO). 
(6) obtaining of medical release of information per­
taining to the child's history of otitis media. 
If the child and the parent agreed, an appointment was 
set up for the administration of the experimental test battery. 
Parents of children enrolled in preschool programs were asked 
for the names of the program's teachers, who were then con­
tacted to supply names of possible control matches. For those 
children not enrolled in a preschool program, names of neigh­
borhood children were supplied by the parents. 
Names of control children were then provided and these 
children's ]xirents wore conL;icted. If the cliilil was of the 
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same sex and within three months of age of the experimental 
subject, home contact was then established. This initial con­
tact involved the same procedures as for the experimental 
group. 
Finally, the experimental subject was matched to a 
control subject by age, sex, preschool experience, and intel­
ligence as measured by the Goodenough Draw-A-Man Test. 
Matched subject scores on the Goodenough D.A.M. were required 
to be within 3 points or 1 standard deviation from the mean 
between each pair. 
Parental and teacher reports, as well as informal 
observations by the experimenter, indicated that no child in 
either group evidenced an obvious language delay. No bilin­
gual children were used, and all subjects were Caucasian, 
middle class, Missoula, Montana residents. 
Medical information received from the experimental 
group's pediatricians and otolaryngologists revealed that: 
(1) the first occurrence of bilateral otitis media ranged 
from 5 months of age to 14 months of age; (2) number of 
documented episodes of bilateral otitis media ranged from 
3 to 6; and (3) all but one subject had undergone bilateral 
tympanoplasty with tubes during the past year. 
The experimental subject not undergoing surgery has 
been treated with dimatapp for bilateral serous otitis 
media within the past year. Thus, it can be stated tliat all 
members oC this group have evidenced chronic bilateral otitis 
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media that occurred before 14 months of age and was evidenced 
until 1 year ago. 
Complete audiograms were not available on all sub­
jects, however, speech reception threshold scores and 
tympanograms were available from clinical and medical 
records. Therefore, documentation of bilateral speech re­
ception thresholds of 25+ dB (H.L.) and presence of type B 
or C tympanograms bilaterally occurring sometime in the 
child's history was available. 
All but one experimental subject had bilateral tubes 
at the time of testing, and all passed the hearing screening 
at 20 dB for all the test frequencies. No control subject 
exhibited either a history of hearing loss or a history of 
more than one ear infection. All controls also passed the 
hearing screening at 20 dB for all the frequencies tested. 
The final group used contained a total of 16 children 
age 4 1/2 to 5 1/2. Each group consisted of five females 
and three males, with bilateral speech reception thresholds 
ranging from 5 dB to 15 dB (ANSI). 
A description of the subjects used is provided in 
table 1. Each subject is listed and described by sex, age, 
occurrence of otitis media, and tube insertion date. 
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TABLE 1 
SUBJECTS BY AGE, SEX, FIRST OCCURRENCE OF OTITIS MEDIA, 
AND TIME AT WHICH BILATERAL TUBES WERE LAST INSERTED 
Subj ect SSex AgAge First Otitis Media Bilateral Tubes 
*E 1 M 4.6 12 months 5/4/77 
2 M 4.6 5 months 2/23/77 
3 3 F 4.6 6 months 10/20/76 
4 F 4.10 6 months 4/77 
5 M 4.11 14 months 
6 F 5.2 10 months 7/76 
7 F 5.5 14 months 1/11/77 
8 F 5.6 . 13 months 12/76 
*C 1 M 4.6 3 years 
2 M 4.7 
3 F 4.6 4 years 
4 F 5.0 - -
5 M 4.11 
6 F 4.11 3 years 
7 F 5.6 - — 
*E stands for the experimental group 
*C stands for the control group 
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Materials 
Several subtests of the Goldman-Fristoe-Woodcock 
Auditory Skills Test Battery (GFW) appropriate for the 
4 1/2 to 5 1/2 year age group were administered to all sub­
jects. Each subject was required to successfully complete 
each pretest portion of the battery to ensure that he was 
familiar with the vocabulary and pictures used. The major­
ity of the responses required were pointing responses, one 
required a yes/no response, and one required repetition of 
nonsense syllables: 
(1) Auditory Selective Attention (1 total score, 
pointing) 
- measures the ability to attend to a listen­
ing task in the presence of competing noises, 
which are systematically varied in intensity 
(+12 to -10 dB S/N) and type (quiet, fanlike, 
cafeteria and voice) . 
(2) Diagnostic Auditory Discrimination (1 score, 
pointing) 
- measures the ability to discriminate between 
specific sounds. 
(3) Auditory Memory (2 scores used) 
- measures separate aspects of short term reten­
tion of information received (the auditory 
mode) 
(a) kccognit ion - whether or not an element 
has occurred (ycs/ivo) 
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(b) Content - recognizing a set of elements 
(pointing) 
(4) Sound Symbol Tests (2 scores used) 
(a) Sound Mimcry - imitation of nonsense 
syllables (verbal) 
(b) Sound Recognition - ability to recognize 
speech sounds (pointing) 
Instrumentation 
The Goldman-Fristoe-Woodcock Battery comes equipped 
with cassette tapes of high quality to ensure high fidelity 
reproduction of the stimulus item presented. A calibration 
passage is presented on the first tape and was set at 50 dB 
tlO dB as measured by à Scott sound level meter. The cas­
sette tape was played on a Panasonic cassette recorder (RG 
309 AS) and dubbed onto Scotch reel-to-reel tapes (7 1/2 
inches/second) via a Sony 3 head tape recorder (TC 377). 
This Sony recorder was attached to a Grayson Stadler 
1701 amplifying audiometer which had been calibrated to ANSI 
(1969) speech audiometric standards. The output of the tape 
was therefore regulated for loudness by the Hearing Level 
(HL) attenuator of the Grayson Stadler 1701 audiometric unit 
Each subject heard the tapes bilaterally through earphones 
(TDH 49-lOz). The experimenter listened to the message at 
the same time via a set of 'J'e 1 o[)hon Lc monitor earphones 
(TDH 49) equipped with a Y-cord. 
19 
The same Grayson Stadler 17 01 audiometer and Grayson 
Stadler TDH 49 earphones were used to obtain speech reception 
thresholds on each subject. Pure tone calibration indicated 
that acoustic output complied with ANSI calibration standards 
(1969). 
Procedures 
A speech reception threshold was obtained bilaterally 
under earphones (TDH 49) by the experimenter for each subject. 
A Grayson Stadler 1701 audiometer was used and the testing 
was done in a sound treated room (lAC). 
The GFW test battery tapes were then presented to 
each child at SRT + 40 dB through the same audiometric unit, 
while the experimenter' listened through the monitor earphones. 
The experimenter and the subject sat at a table in the sound 
treated room, the experimenter to the child's right and the 
subtest easel facing the child. 
Prior to turning on the tape and placing the earphones 
on the child, the pretest portion of each test was adminis­
tered with instructions read by the experimenter from the test 
battery easel. Once the pretest portion of each subtest was 
completed satisfactorily, and the child reported that he could 
hear the calibration passage comfortably, the subtest was 
administered. 
The battery used required almost two hours to complete, 
so following the completion of each subtest, the chiId was 
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allowed to take a break, get a drink, etc. To encourage the 
child to attend to the task a verbal reinforcement was pre­
sented for approximately every 5 responses by the experimenter. 
The final inducement for completion of the task was the 
presence of a wrapped package, which was promised to the child 
if "he did his best and finished all the books." 
Scoring 
Response forms for each subtest provided with the GFW 
battery were used for scoring purposes (appendix B). One point 
was given for a correct response and a zero was marked for an 
incorrect response. Raw scores were then converted to standard 
scores provided by the GFW battery manual (appendix C). A 
Rasch analysis was used by Woodcock and Dahl (1971) , which 
allowed all intermediate steps with calculations to be handled 
in units of a W scale, an equal interval scale of measurement. 
The Rasch logability equivalent for each raw score is then re­
flected in the scaling of scores. The use of the standard 
scores made it possible to obtain equivalent measurements for 
each subtest score. 
The standard scores used were based on a mean of 50. 
One score was available for both the Selective Attention sub­
test and the Auditory Discrimination subtest. One standard 
score for each of the other two subtests (Auditory Memory and 
Sound Symbol) was olvtained by averaging the standard scores 
of tlic two parts administered. Thus one standard score was 
avaiJable for cacli of the sulitcsts. 
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An analysis of variance was completed for the test 
scores described. The design for this study proposed one 
independent variable (hearing loss and chronic otitis media) 
with two groups (experimental and control). Repeated mea­
sures (subtest scores) were then included for each subject, 
the n being 8. 
Rationale for Procedures 
Because it has been demonstrated that children with 
a history of recurring or chronic otitis media and related 
conductive hearing loss of 25 + dB are apt to show deficits 
in verbal abilities, subjects meeting this criteria were 
used for the experimental group (Reed and Dunn, 1973; Holm, 
1969). 
While children with a fluctuating hearing loss seem 
to have essentially normal word discrimination ability, they 
appear to have more difficulty in processing auditory infor­
mation and phonemic synthesis ability (Katz, 1972). There­
fore, it is this processing or synthesizing ability which was 
the primary consideration, not end organ acuity. 
As both sex and age are variables possibly affecting 
results (Templin, 1957), subjects were matched on this 
criteria. Groups were matched within 3 months for age, to 
eliminate a maturational variable. Subjects were also matched 
for general intelligence or concept development. The Good-
c no ugh l)r:iw-A-Man 'l'est was used to obtain this measure because 
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of its demonstrated high correlation with other intelligence 
measurements and because it takes little time to administer 
(Goodenough, 1927; Lewis, 1976). Performance on this test 
requires association by similarity, analysis into component 
parts, evaluation of these parts, analysis of spatial rela­
tionships, further process of abstraction, reduction and 
simplification, coordination of eye hand movements, and 
adaptability (Neumann, 1927). 
Subjects from bilingual families or from racial mi­
nority groups were not considered, as it has been shown that 
measurements of linguistic competence on low S.E.S. groups 
of non-white or bilingual origin may be below normal (John, 
1963; Loban, 1965). Given that concept development was 
matched, and verbal environment was minimized as a considera­
tion in the GFW battery, Social Economic Status was not con­
sidered to be a variable requiring matching. No or negligible 
differences in the linguistic competence of disadvantaged white 
children in the midwest when compared to control subjects have 
been found (Shriner and Minor, 1968; Entwistle, 1967). Because 
exposure to a school type of environment may result in some 
variation in attention span, teaching of drawing, etc., sub­
jects were matched for preschool level. 
As articulatory skills are considered to be related 
to auditory perceptual abilities, these skills were measured 
by the I'hoto Articulation Test (I'.A.'l'.) for a description of 
between group differences. 'I'he P.A.T. is easy to administer. 
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has realistic color photos as stimuli, and was standardized 
on 500 children of all ages and socioeconomic backgrounds 
in Seattle. Norms and standard deviations are provided for 
ages 3 to 11 and articulator/ ability was classified as 
either normal or below normal (more than 1 standard devia­
tion below norm). 
The Goldman-Pristoe-Woodcock was chosen as the prin­
cipal tool of measurement because it was designed to assess 
some of the major areas of auditory perception and processing; 
attention, discrimination, memory, and sound symbol associa­
tion (Goldman and Pristoe, 1975). "The intent of the battery 
is to identify children or adults who are deficient in audi­
tory skills and to describe these deficiencies" (Goldman, 
Pristoe, Woodcock, 1975). 
Previous experimental research has been concerned 
with primarily speech sound discrimination, and selective 
attention measures of figure-ground signal/noise ratios, 
and temporally and spatially compressed speech (Rupp and 
Phillips, 1969). Use of nonsense syllables or words used 
to make temporal and spatial discriminations have been 
criticized because they seem to add a variable of abstract-
ness not conducive to efficient testing (Materras, Hirsch, 
1954). Other tests of speech discrimination requiring the 
concept of saiiie/di ffereiit liavc similarly been criticized 
(Beving and liblen, 1973). 
The Gl'W tests s i g n:i 1 / no i so ratio conditions found 
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to occur most frequently in the child's background. No test 
requires the concept of same/different, and responses are 
primarily by pointing. A number of authors have indicated 
that the use of pictures is quite helpful in maintaining 
interest with young children. 
The GFW was designed with the following considerations 
in mind: 
(1) vocabulary deficiencies that could be confused 
with other deficiencies are minimized, 
(2) requires primarily a pointing response to avoid 
input/output errors, 
(3) pretest and training to ensure that the subject 
is familiar with the vocabulary and the pictures. 
The GFW was standardized on a random sampling of 585 
subjects from age 3 to 80 in the states of California, Florida, 
Maine, and Minnesota. 
Because of the limited number of subjects in this study 
(16), subjects were matched to control for variables possibly 
affecting results: sex, age, academic experience, and intelli­
gence. Test score comparison was then made between the experi­
mental and control group rather than to the normative data 
provided with the GFW battery. 
Statistical Design 
This study is considered to be an ex post facto study, 
as assignment of subjects and treatments will not be manipulated. 
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the independent variable (chronic otitis media and hearing 
loss) has already occurred. 
As parametric statistics are considered to be more 
powerful than non-parametrics, an analysis of variance was 
used (Meyer and Grossen, 1974). The assumptions of parametric 
statistics are; 
(1) the selection of subjects from the population 
was random and independent 
(2) observations were drawn from a normally dis­
tributed population 
(3) the variance of each set of scores or group 
of scores must be comparable. 
In the analysis of variance, the variance between 
groups is divided by the variance within. The ratio formed 
is the F ratio which is used to indicate statistical signifi­
cance . 
The statistical design used was the Fortran IV ANOVA, 
a general purpose analysis of variance routine which will 
handle factorial designs involving up to eight variables or 
factors. The program will accept designs with up to four 
independent variables and up to four repeated measures. The 
program also provides group, subgroup, and treatment means, 
subgroup variances of each treatment combination and chi 
square tests of the homogeneity of covariance assumptions 
(Winer, 1972; Kirk, 1968). 
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Null Hypotheses 
(1) There will be no significant difference in total 
battery test scores of auditory perceptual abilities of chil­
dren with a history of chronic otitis media and related con­
ductive hearing loss and children not exhibiting a history 
of hearing loss or middle ear infections. 
(2) There will be no significant difference shown 
among subtest scores of auditory perceptual abilities in 
children. 
(3) There will be no significant interaction occurring 
between groups among subtests. 
CHAPTER III 
RESULTS 
The purpose of this study was to determine the rela­
tionship of chronic otitis media aad hearing loss to auditory 
perceptual abilities of preschool age children. 
The Fortran IV analysis of variance was used to deter­
mine the significance of the variance occurring, all levels 
of each variable being tested in combination with each level 
of every other variable. Each unit was tested under only 
one level of independent variable (otitis media and hearing 
loss), but under all levels of the repeated measure (sub­
test scores); hence data for different levels of the indepen­
dent variable were independent of each other (table 2). 
The null hypotheses for this study predicted that: 
(1) there would be no significant differences found in total 
test scores of auditory perceptual abilities of children 
with chronic otitis media and related conductive hearing loss 
history and children not exhibiting a history of hearing loss 
or middle ear disease; (2) no significant differences would 
occur among subtest scores; (3) that no significant interac­
tion among subtest scores between groups would occur. The 
.05 level of confidcncc was choscn for statistical signifi­
cance for this two-tailed test. 
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TABLE 2 
RAW DATA FOR THE FORTRAN IV ANALYSIS OF VARIANCE, 
SHOWING LEVELS OF THE INDEPENDENT VARIABLE 
AND LEVELS OF THE REPEATED MEASURE 
S T A N D A R D  S C O R E S  
Selective Discrimi-
Subject Attention nation Memory Sound-Symbol 
1 46 27 47/73 (60) 44/45 (44) 
2 53 32 46/73 C59) 39/49 (44) 
3 32 27 49/63 [56) 35/52 (43) 
4 29 37 39/49 (44) 40/37 (38) 
5 40 38 45/42 [43) 34/42 (38) 
6 40 38 39/50 (45) 37/37 (37) 
7 31 48 41/52 (46) 45/59 (52) 
8 27 44 39/49 (44) 42/45 (43) 
1 60 55 52/73 (62) 45/56 (51) 
2 55 54 47/73 (60) 54/58 (56) 
3 48 39 58/63 (60) 40/50 (45) 
4 60 51 63/73 (68) 53/63 (58) 
5 51 53 46/66 (56) 44/69 (56) 
6 60 53 62/73 (67) 53/66 (59) 
7 64 55 49/63 (56) 51/43 (47) 
8 47 44 37/41 (39) 37/46 (42) 
= experimental group 
*C = control group 
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It was found that the difference between the group 
mean squares was statistically significant at the .05 level 
of confidence. The control group mean squares were thus 
significantly better (test scores significantly higher) than 
those of the experimental group (table 3). 
It was determined that the mean squares for the sub­
test scores, were significant at the .05 level of confidence, 
indicating that differences among subtest scores also occurred 
and this occurrence was statistically significant. 
The interaction between the independent variables 
(otitis media and hearing loss) and the subtest scores was 
not statistically significant, indicating that there was no 
significant difference among subtest scores between groups 
(table 3). Chi square tests computed with a variance-
covariance matrix substantiated the lack of interaction. 
In looking at mean scores for each subtest, it was 
noted that the control group as a whole scored higher on each 
individual subtest of the GFW, than did the experimental group. 
Although the differences between groups for each subtest oc­
curred, the differences were not equal (table 3). 
The biggest difference in subtest scores appeared to 
be in the first subtest, the test of Selective Attention. The 
second subtest, Diagnostic Auditory Discrimination, apparently 
reflects the next largest difference between the experimental 
and control group per rormancc. It also appears that the dif­
ferences noted on tests of Auditory Memory and Sound Symbols 
Source ^ 
(Groups -
experimental 
and control) 
3 0  
TABLE 3 
ANALYSIS OP VARIANCE 
Mean Scores 
B (Repeated measure 
37.2500 36.000 
55.6250 50.500 
s - subtest scores) 
49.6250 42.2500 
58.5000 51.7500 
Sources of Variance 
Sums of Mean 
Squares Square DF Error Error DP F Ratio Prob. 
A (inde­
pendent) 2626.560 2626.560 14 1 14 29.064 .00022 
B (re­
peated) 997.875 332.625 42 2 42 8.544 .00030 
AB (inter­
action) 241.063 80.3542 42 2 42 2.064 .11828 
Chi Square 1 21.755 DF 10 
Chi Square 2 20,8 68 DP 8 
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were about equal, the experimental group performing more 
poorly than the control group, but with a smaller differ­
ence between scores. 
Therefore, the null hypotheses: 
(1) No difference in global scores of auditory 
perceptual abilities would occur between 
children with a history of chronic otitis 
media and hearing loss and those not pos­
sessing such a history was rejected at the 
.05 level of confidence. 
(2) No significant differences would occur 
among subtest scores was rejected at the 
.05 level of confidence. 
(3) No significant interaction would occur 
between groups among subtest scores was not 
rej ected. 
A description of articulation errors and scores on the 
P.A.T. is included in table 4. The experimental group exhibited 
a total of 63 articulation errors, with the control group ex­
hibiting 38 errors. Although substantially more errors were 
noted for the experimental group, no subject scored below 1 
standard deviation from the mean on the P.A.T. Errors noted 
were primarily those noted on "later learned sounds," or 
those developmentally acquired at a later age. 
A t-test was used to determine the significance of the 
difference between group mean scores for the P.A.T. The 
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TABLE 4 
ARTICULATION SCORES FROM THE P.A.T. IN NUMBER OF 
ERRORS, ERRORS MADE ARE THEN LISTED 
ss# Score 
(# Errors) Errors 
El 16 o/s  w/1 w/r (bl) 
2 10 o/s  w/1 b/v 
3 3 w/1 
4 1 s (bl) - distortion 
5 13 w/1 w/r 
6 7 w/r 
7 10 S/s w/r (bl) 
8 10 o/s w/r , 
CI 3 t/o 
2 9 s (l)/s s(l)/z 
3 10 o/s /z 
4 3 w/r (bl) 
5 4 w/r 
6 0 
7 2 w/r (bl) 
8 7 w/r 
Total for tlio experimental group - 63 
Total for the control group = 38 
3 3  
experimental group's mean articulation scores were found to 
be significantly lower than the control group at the .05 
level of confidence for a two-tailed test. 
Discussion 
The fact that the null hypothesis was rejected, im­
plies one basic fact; those preschool children tested, age 
4 1/2 to 5 1/2, who exhibited a history of chronic otitis 
media and hearing loss, scored significantly lower on the GFW 
battery used than did children of the same age and sex not 
possessing such a history. Furthermore, differences among 
subtest scores were shown meaning that subjects did not per­
form equally well among subtests. The fact that no interac­
tion occurred between groups among subtests indicates that no 
one subtest significantly differentiated group performance. 
It is interesting to note that the biggest discrep­
ancy between group scores occurred on the subtest Auditory 
Selective Attention. This test measures the ability to attend 
to a listening task in the presence of competing noise, which 
is systematically varied in intensity from +12 to -10 S/N. 
The type of noise used includes items in quiet, with fanlike 
noise, cafeteria noise, and a competing voice. In performing 
such a task, attending to the stimulus is vital. It was the 
experimenter's opinion that all subjects were highly motivated 
for this subtest, s it was the first to lie administered, 
the children were not tired of the task, and all were eager to 
cooperate In hopes of receiving the prize. 
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Motivation as a factor contributing to attention span 
seems then not to have been a variable factor for this sub­
test. It appears possible that perhaps the experimental 
group exhibited less efficient listening skills or strategies 
than the controls. This would substantiate Lewis' conclu­
sions that "certain types of middle ear disorders apparently 
tend to encourage inefficient listening strategies than can 
persist well beyond the episodes of active ear disease" 
(Lewis, 197 6) . 
The speed of processing information would also seem 
to be a contributing factor in this subtest, as once the 
tape is started, the subject has to point to tlie correct pic­
ture before the next stimulus item is presented. Therefore, 
it appears that if a subject is slower to interpret or process 
the stimuli, his score on the test would likely be lower than 
those who interpret or process the signal more rapidly. It 
would be of interest to note if scores will improve if the 
child is given as much time as he desires to select the cor­
rect picture. 
An inability to attend to a message when competing or 
background noise is present suggests that such a person will 
exhibit difficulties in a variety of everyday situations. 
Inefficient attending strategies or lack of attending behavior 
have often been cited as contributing factors in poor school 
performance and language impairments (Brooks and Goetzinger, 
1965). That is to say, an inability to receive information 
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may account for an inability to comprehend and to process 
information. 
Sebatino (1969) and Brotsky (1976) have indicated 
that there is a close relationship between auditory figure 
ground perception and the development of speech and lan­
guage skills. The ability to discriminate speech sounds 
under favorable conditions differs for children with normal 
articulation and those with articulation defects (Beck, 
1968). 
The test showing the next  biggest difference between 
group mean scores was the subtest Diagnostic Auditory Dis­
crimination. Tliis test measures a subject's ability to dis­
criminate between specific speech sounds. The test is de­
signed to use those items or discrimination pairs which would 
most likely be confused, i.e., breeze/breathe, or face/vase. 
The reduced ability to make these fine discriminations sug­
gests that the experimental group evidenced more speech 
sound confusion than the control group. Reduced speech dis­
crimination ability has long been associated with lack of 
articulatory proficiency (Stitt and Huntington, 1969). Def­
icits in auditory discrimination have also shown to be sig­
nificantly related to deficits on reading abilities (Flynn, 
Byrnne, 1970; Goetz, 1969). Templin's findings indicate that 
reduced speech discrimination is reflected in length of re­
mark, complexity of remark, and number of different words used 
(Templin, 1957) . There has also been shown to be a high 
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correlation between two tests of speech discrimination abili­
ties and total I.T.P.A. scores (Perozzi, 1971) again suggest­
ing that speech discrimination is related to certain psycho-
linguistic abilities. 
As mentioned previously, no subject in this study 
exhibited any signs of an obvious language problem. However, 
such factors as length and complexity of remark and vocabu­
lary variety were not analyzed. Perhaps a thorough evalua­
tion of language skills of this population would uncover 
linguistic deficits not recognized or apparent at this time. 
The experimental group, although scoring low on this 
test of auditory discrimination, did not exhibit articulation 
scores on the P.A.T. that were not within normal limits. The 
articulation errors existing are considered to be normal er­
rors for this age group and chances are good that they will 
be corrected when the child is older. However, the experi­
mental group as a whole did exhibit a significantly larger 
number of errors than the control group, and it would again 
be interesting to know if any of these articulation errors 
persist. 
Experimental subjects also scored lower on the Audi­
tory Memory tests, which measure separate aspects of short 
term retention of information received through the auditory 
mode. The first part of this subtest required recognition 
of or a yes/no response to whether or not an element (word) 
has occurred. Tlic child was required to listen to the tape 
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while the man presented various words, and following each 
word, the child was to indicate whether the man had said 
that word before. It is the opinion of the experimenter 
that this was the most difficult of all the tasks, and the 
majority of the subjects under 5 years of age had diffi­
culty understanding or performing the task. It is also 
thought that because the words used were not necessarily 
familiar to the child, tliat many became confused. Also, the 
concept of "before" might not have been well established in 
some of the subjects. 
The second part of this subtest was designed to mea­
sure memory for content, and required pointing to two pic­
tures that had not been named. Again, the younger children 
experienced difficulty with this task as it required remem­
bering a list of items, deciding which two items pictured 
had not been named in the list, and pointing to the pictures. 
The concepts of "negation" might also have been a variable 
for this task. 
This subtest was considered to be the most complex 
and it was noted that subjects from both groups seemed to 
have difficulty with it. The lower performance for this sub­
test by the experimental group does not appear to reflect as 
much disparity between groups as the first two. However, it 
should be noted that reduced or poorer performance on these 
auditory memory tasks may again indicate an inability to at­
tend to a listen ill}', task or suggest i no T T i c i ent listening 
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strategies. Speed of processing auditory information or 
the rapidity at which the subject was able to interpret the 
information and then respond could again be a possible con­
tributing factor. It was noted that many of the subjects 
appeared to be pressured for time and had difficulty respond­
ing before the next group of words was presented. Memory 
performance, especially that which requires retention of 
information concerning the sequence in which events have 
occurred, has been reported to be related to articulation, 
language, and reading skills (Aten ^ Davis, 1968; Stitt G 
Huntington, 1969) . 
The final subtest given included two tests of Sound 
Symbol tasks. Sound Mimicry required the subject to repeat 
nonsense words presented. Thus, each child was required to 
interpret and reproduce an auditory stimulus. The lower 
performance by the experimental group on this task can pos­
sibly be related to the poorer performance on the speech 
sound discrimination task. That is, if the child exhibits 
sound confusions, he is likely to interpret speech sounds 
incorrectly, thereby imitating the stimulus word incorrectly. 
Van Riper and Irwin (1959) and Berry (1965) reported the im­
portance of sound analysis skills in the development of 
articulation. Monroe (1932) suggested many children with 
reading disabilities are unable to analyze words systemati­
cally , 
Many of the errors noted were substitutions of real 
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words similar to the nonsense words presented, i.e., god or 
dog/gog. The fact that this was a common error indicates 
the possibility of not only sound confusions, but unstable 
or inadequate images of the real word. There is the possi­
bility then that these subjects have not established concrete 
or stable images of many words. Again, such a deficit might 
possibly be related to word confusions and articulation con­
fusions because the auditory feedback given to the child indi­
cates that his production of the word is correct, or that he 
believes incorrectly that what he says matches what he has 
heard. 
The second Sound Symbol test given is called Sound 
Recognition and is designed to measure the ability to recog­
nize speech sounds, to identify a familiar word when pre­
sented with the sequence of isolated, phonemic components of 
that word. The subject's task was to select the pictures 
that the sounds would name if integrated into a word. The 
subject may accomplish this by listening to the phonemes 
and then "blending" them to construct a word or by a process 
of elimination, mentally discarding inappropriate pictures 
after each sound is presented. Most subjects probably use 
a combination of strategies. This subtest involves a task 
which is often called "phonemic synthesis." This ability 
is also measured by the 1.T.P.A. and is one of the auditory-
vocal subtests measured by this instrument. It has been 
demonstrated tliat a significant relationship exists between 
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poor speech discrimination abilities and below normal per­
formance on the auditory-vocal subtests of the I.T.P.A. 
(Rechner § Wilson, 1967). Therefore, it would again appear 
that the poorer performance by the experimental group on 
this task indicates the possibility of poor speech discrimi­
nation abilities. Monroe (1932) and Roswell and Blumenthal 
(1963) recognized that many children with reading problems 
also have difficulty with sound blending. Others have re­
ported evidence showing a relationship between sound blend­
ing skill and reading achievement (Mulder and Curtis, 1955); 
between sound blending skill and the presence of learning 
disabilities (Conners, 1969); between sound blending skills 
and reading achievement (Bannatyne § Wichiarajote, 1969); 
and between sound blending and articulation disorders 
(Beasley, Shriner, 1974). 
The fact that the interaction between groups among 
subtests was not significant indicates that no one subtest 
differentiated group performance. In this study the experi­
mental subjects scored lower on all subtests than did the 
control group. 
In determining whether a relationship does indeed 
exist between auditory perception and a history of chronic 
otitis media and hearing loss, it has been demonstrated that 
children used with this history, aged 4 1/2 to 5 1/2, scored 
significantly lower tlum did tlicir controls on the test 
battery presented. The definition of "auditory perception" 
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used for this purpose was "the process whereby an auditory 
sensation becomes a meaningful segment of experience, as 
measured by tests of selective attention, discrimination, 
short term memory, and sound symbol association." 
Although this definition of auditory perception or 
auditory perceptual abilities is admittedly narrow and does 
not define the neurological processes involved, it is a prac­
tical rather than theoretical definition. Therefore, for the 
purpose of this study auditory perception is meant to mean the 
ability necessary to recognize and/or understand what is heard 
or to assign meaning to an auditory sensation. 
As evidenced by the review of the literature, a variety 
of theories are available which attempt to analyze the process 
of or meaning of auditory perception or auditory processing. 
Criticisms have been made that this term is often used in 
"measuring functions whose only commonality is that the stimu­
lus is presented through the ear" (Rees, 1974). It is also 
suggested that many traditional methods used to measure "audi­
tory perceptual abilities" utilize nonlinguistic stimuli and 
inferences about language made from such information are not 
applicable to linguistic skills. Further arguments concern­
ing "auditory perception" concern whether or not a process is 
involved, and if so, whether or not specific steps or segments 
of tliis process can lie identified. 
It is not the intention of this author to imply or sup­
port a theoretical or neurological interpretation of what 
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"auditory processing" actually entails. It is instead the 
purpose of this author to use the term in such a manner as to 
imply the measuring of an end result, the application of 
meaning to an auditory sensation. 
It was the purpose of this study to investigate the 
ability of preschool children to apply meaning to items pre­
sented in the GFW battery. Certainly interpretations made 
are limited to what exactly is measured by this battery, the 
purpose of which is "to identify children or adults who are 
deficient in auditory skills and to describe these defi­
ciencies" (Goldman, Fristoe, Woodcock, 1975). 
In describing the skills measured and the déficiences 
which are reflected by this battery, it is imperative that 
what is purported to be measured is indeed what is being 
measured. Each test is designed to present the subject with 
a task that requires skills essentially the same as the 
skills required by particular auditory tasks in real life. 
Although subtests are labeled to imply the skills tested, the 
descriptions of what is actually required is necessary for any 
pragmatic application. The correlation coefficients reported 
in the manual of the GFW support the inference that each test 
measures a different ability (Goldman, Fristoe, Woodcock, 
1976) . 
The skills measured in the battery used are considered 
to be skills necessary for real life auditory tasks. Tliere-
fore, what has been measured is the ability of subjects to 
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assign meaning to auditory stimuli in a variety of situations. 
Subjects were required to assign meaning to messages (lin­
guistic stimuli) while background noises of varying types and 
intensities were presented. This task is considered to be 
analogous to listening to messages while in a room with 
machinery noise, in a crowded noisy room, or while someone 
else is speaking. 
Subjects were also required to assign meaning to 
words presented (linguistic stimuli) by discriminating like 
speech sounds, again a task necessary in everyday communica­
tion. Subjects were then required to remember messages 
(linguistic stimuli) and to recognize and assign meaning to 
auditory stimulus. This ability is obviously important in 
acquiring vocabulary, as well as for other tasks involved in 
everyday situations. The ability to imitate auditory stimuli 
is also a task used when learning speech and communication. 
The ability to use auditory stimuli of a linguistic nature 
and to apply meaning to such stimuli can then be considered 
basic to developing real life auditory skills. 
It is therefore indicated that preschool children 
exhibiting a history of intermittent conductive hearing loss 
related to chronic otitis media will likely exhibit diffi­
culty in assigning meaning to some auditory stimuli. Every­
day auditory skills requiring ability to attend to messages 
with competing background stimuli, to discriminate speech 
sounds accurately, to remember messages, and phonemically 
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synthesize words, will likely be less efficient in children 
within this group. 
As has been evidenced by the literature, poor per­
formance of certain auditory skills has been shown to be 
related or correlated to articulation errors, various com­
prehension deficits, vocabulary deficits, poor reading ability 
and spelling difficulties (Mulder Q Curtin, 1955; Conners et 
al., 1969; Bannatyne ^ Wichiarajote, 1969; Beasley, 1974). 
The fact that preschool children with a history of hearing 
loss and chronic otitis media performed less well than con­
trols on tasks requiring such auditory skills suggests that 
these children may also be likely to exhibit deficiencies in 
articulation, language, reading, and spelling skills. Such 
a relationship was not investigated for the purposes of this 
study, therefore any such implications require further study 
and analysis. If indeed there is present not only a relation­
ship between sensory deprivation caused by otitis media and 
auditory perceptual skills, but also a relationship occurring 
which includes certain articulatory, language, reading, 
and spelling deficits, the implications are many. If indeed 
such correlates occur with intermittent auditory sensory 
deprivation, compensatory learning strategies, as well as 
earlier and effective medical treatment may be necessary. 
It has been demonstrated on numerous occasions that 
liearing screening procedures are often inefficient and the 
presence of a iiiiniiiial hearing loss may go undetected. It lias 
45 
also been suggested that occurrences of middle ear disease 
often contributing to a conductive hearing loss may often 
go undetected or persist untreated for long periods of time 
during tlie language learning years. It may also be inferred 
from this study tliat certain listening strategies may be af­
fected even after the occurrence of the middle ear problems. 
The question also remains which asks how extensive the in­
volvement of auditory skills may be in those children not 
receiving medical treatment, and who, at this same age, con­
tinue to exhibit middle ear infections with a conductive 
hearing loss. 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
It was the intent of this investigation to explore 
the relationship between auditory perception and the occur­
rence of chronic otitis media and related hearing loss in 
preschool children. For the purpose of this study, auditory 
perception was considered to be defined as the "application 
of meaning to an auditory sensation, as measured by tests 
of selective attention, discrimination, short term memory, 
and sound symbols, included in the Goldman-Fris toe-Woodcock 
Test of Auditory Skills Battery. 
Subjects used included an experimental group of 8 
children (age 4 1/2 to 5 1/2), 5 females and 3 males, who 
exhibited a history of chronic otitis media in both ears, and 
in whom the presence of a hearing loss in both ears has been 
substantiated at some time. Subjects were matched by age, 
sex, preschool experience, and I.Q. to an equal number of 
controls. No subject evidenced a hearing loss at the time 
of testing, none was bilingual, and all were Caucasian and 
of middle-class background, living in Missoula, Montana. 
A speech reception threshold was determined for each 
child, and four subtests of the GFW battery were given at 
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SRT + 40 dB to each child binaurally in a sound treated 
booth. Each child was required, while listening to pre­
recorded stimulus tapes to respond by pointing to pictures 
from the GFW battery easels. Subject responses were scored 
correct or incorrect. 
An analysis of variance was computed to determine 
the significance of subject scores. The results indicated 
that the experimental group scored significantly lower on 
tests of auditory perception. It was also found that sig­
nificant differences occurred among subtests, and that no 
interaction among subtest differences between groups occurred. 
It was noted that the experimental group scored lower 
than the control group on all four subtests. The subtests 
reflecting the largest difference were the Auditory Selective 
Attention Test and the Diagnostic Discrimination Test, re­
spectively; the former requiring attention to auditory mes­
sages in a variety of types and intensities of background 
noise, and the latter requiring discrimination of similar 
speech sounds in the context of words. 
It was also noted that the experimental group evi­
denced considerably more errors of articulation on the P.A.T. 
However, no subject's score on this test was considered not 
to be within normal limits. 
It was thus shown that in this experiment, those pre­
school children exhibiting n history of chronic otitis media 
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and related conductive hearing loss performed less well on 
tasks of auditory perception, as measured by the GFW battery. 
It is indicated that these children exhibited more difficulty 
in attending to messages when competing noise was present, 
in speech discrimination, in auditory memory tasks involving 
linguistic stimuli, in imitation of nonsense words, and in 
phonemic synthesis of words. 
In conclusion, these children appeared to exhibit 
difficulty in assigning meaning to various auditory stimuli 
of a linguistic nature. Various possible contributing fac­
tors and explanations were discussed, indicating that the 
findings substantiated Lewis's conclusion that "certain types 
of middle ear disorders apparently tend to encourage inef­
ficient listening strategies that can persist well beyond 
the episodes of active middle ear disease" (Lewis, 1976). 
Implications 
As a result of this investigation, certain recommen­
dations may be made. 
1. Since this study was limited to scope by age, it 
would be of interest to investigate the same abilities with 
groups of varying ages. Varying patterns may emerge as a 
result of age, possibly indicating compensatory learning as a 
result of such a deficit. 
2. A follow-up study of this group for the same abili­
ties would be interesting For notation of any change in the 
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significance of the differences between groups following 
school experience and maturation. It would also be of in­
terest to assess and compare articulation abilities for 
these subjects to ascertain if any future significant dif­
ferences will occur. 
3. A study of the relationship between skills mea­
sured and middle ear problems with a history of hearing loss, 
should include a complete assessment of linguistic abilities, 
or a variety of aspects of language acquisition. If indeed 
it is likely that such a group exhibits difficulty in assign­
ing meaning to auditory skills, a description of specific 
correlates of language abilities or lack of them is important. 
4. This study was limited to middle class, Caucasian 
children in Missoula, Montana and much research has been di­
rected at low S.E.S. groups and children of other racial groups. 
An investigation could be made utilizing the Native American 
population, as it has been demonstrated that Eskimoes, 
Aborigines, and some Native Americans are more likely to ex­
hibit middle ear disease. 
5. Since all subjects tested exhibited hearing loss 
within normal limits at the time of testing, it would be of 
interest to assess the same abilities in children who had 
not received medical treatment for their otitis media and/or 
in whom a conductive loss in hearing is present at the time 
of testing. It would be valuable to note differences in 
magnitude possibly occurring in that population with more 
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severe ear disease on tests of auditory perception. Given 
that the stimulus items were given to subjects exhibiting 
a bilateral conductive hearing loss, at an intensity level 
at which they hear comfortably (SRT + 40 dB], it would be 
interesting to note if any distortion of the signal could 
possibly occur due to excess middle ear fluid of abnormal 
viscuity. 
6. There is much dissention and little agreement 
among various authors regarding the term "auditory percep­
tion." Further research, as well as explicit definitions 
are required, so that some commality or basic understanding 
of terminology is agreed upon. The implications of the term 
are far-reaching and must be well defined when applied to 
theories or conclusions. 
7. It would also be of interest to use other tests 
of auditory tasks, requiring different auditory skills for 
comparison of performance with the group used for this in­
vestigation. Perhaps other tests with similar tasks of 
speech discrimination, figure ground listening, auditory 
memory and sound symbol translations and associations would 
lead to alternative conclusions. 
8. Another study of interest might include tests of 
reading readiness skills or follow-up tests involving read­
ing and spelling skills or various sound symbol translations. 
Notation of significant differences between groups might lead 
to conclusions valuable for formulating remedial implications. 
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Finally, the necessity for early, efficient diagnosis 
of middle ear disease and hearing loss is stressed. Early 
treatment as well as assessment, plus continual follow-up 
should serve to alleviate this problem for many children. 
For those children exhibiting a history of recurrent 
middle ear infections, efforts must be made to teach or en­
courage effective listening skills. Such remediation should 
include such things as teaching attending behavior and train­
ing discrimination. 
A P P E N D I X E S  
APPENDIX A 
SCREENING FORM 
Information Form for Screening Subjects 
Name: Parents' Name: 
DOB ; Address : 
Age; Phone: 
Sex : 
Medical History 
Otitis media 
1st episode 
number of episodes 
.tymps and tubes 
Hearing History 
Hearing Test Results 
Hearing Screening 
SRT 
ANY INDICATIONS OF LOSS 
Pre-school History 
Program 
How Long 
Teacher 
Articulation 
Parent Report 
P.A.T. score 
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Language 
Parent and teacher repor 
Informal observations 
Pediatric ian 
Goodenough D-A-M score 
Match 
Appointment date and time 
APPENDIX B 
GFW TEST INSTRUCTIONS AND STIMULUS ITEMS 
Instructions and scoring forms for items in the subtests of 
the Goldman-Fristoe-Woodcock Auditory Skills Test Battery 
AUDITORY SELECTIVE ATTENTION TEST 
INSTRUCTIONS; 
PRE-TEST: You are going to see some pictures (point to the 
page facing the subject). I will say a word. Then 
I want you to put your finger on the picture of the 
word I have said. 
TEST SECTION: Now I am going to show you some more pictures. 
But this time you will hear what to do through the 
earphones. At first it will be easy for you to 
hear. Later you will hear some noise that will 
get louder and louder. The noise may get so loud 
that you will not be able to hear what you are to 
do. Then the noise will go away and some new 
noise will begin. This noise will become louder 
and louder, and then it will go away and a third 
kind of noise will begin. Try to hear what you are 
to do even if the noise seems too loud. 
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AUDITORY SELECTIVE ATTENTION TEST RESPONSE FORM 
TRAINING SECTION 
Training 
I tem 
Sue ___ 11. fair 
cat ____ ___ chip 
shack 12. back 
key _____ tear 
patch 13. pea 
rock ___ ____ pear 
wing 14. sang 
chair lake 
sack 15. fat 
wig ' Sue 
6. two 
bag 
7- tack 
sip 
8. pat 
shoe 
9. pass 
lock 
10. bang 
rake 
TEST SECTION - AUDITORY SELECTIVE ATTENTION TEST RESPONSE FORM 
Q U I E T  FAN-LIKE NOISE CAFETERIA NOISE V O I C E  
Test Target Score Test Target Score Test Target Score Test Target 
Item Word (1 or 0) Item Word (1 or 0) Item Word (1 or 0) Item Word 
Q-1 shoe F-12 1 ake C-45 key V-78 Sue 
Q-2 rock F-13 bag C-46 fair V-79 back 
Q-3 pear F-14 shack C-47 shoe V-80 shoe 
Q-4 pea F-15 sang C-48 tear V-81 wing 
Q-5 bang F-16 cat C-49 bang V-82 tear 
Q-6 rake F-17 tear C-50 sack V-83 cat 
Q-7 pat F-18 chip C-51 cat V-84 sack 
Q-8 sack F-19 two C-52 shack V-85 wig 
Q-9 wig F-20 lock C-53 chip V-86 sang 
Q-10 back F-21 sack C-54 pat V-87 chip 
Q-11 fair F-22 sip C-55 rock V-88 pat 
F-23 wing C-56 sack V-89 rock 
F-24 chair C-57 bag V-90 Sue 
F-25 key C-58 pat V-91 shoe 
F-26 patch C-59 patch V-92 patch 
F-27 Sue C-60 lock V-93 sack 
F-28 tack C-61 pass V-94 lake 
F-29 fat C-62 Sue V-95 fair 
F-30 pass C-63 bang V-96 bang 
F-31 lake C-64 fat V-97 pat 
F-32 pear C-65 chai r V-98 two 
F-33 pat C-66 sip V-99 pea 
F-34 tack C-67 two V-100 Sue 
F-35 wing C-68 pear V-101 fair 
F-36 chair C-69 wig V-102 patch 
F-37 sang C-70 patch V-103 sack 
F-38 pat C-71 pea V-104 tack 
F-39 rake C-72 sip V-105 key 
F-40 Sue C-73 sack V-106 lock 
F-41 sack C-74 pat V-107 bag 
F-42 bang C-75 bang V-108 shack 
F-43 patch C-76 fat V-109 pat 
F-44 back C-77 pass V-110 rake 
Score 
(1 or 0) 
Ln 
ID 
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DIAGNOSTIC AUDITORY DISCRIMINATION TEST INSTRUCTIONS 
PRE-TEST TRAINING; You are going to see some pictures here 
(point to the page facing the subject). 
1 will say a word. Then I want you to 
put your finger on the picture of the 
word I have said. 
TEST SECTION: Now I am going to show some more pictures. 
But this time you will hear what to do 
through the earphones. Listen carefully 
and be sure to look at both pictures each 
time. 
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TRAINING SECTION 
Item Words Trials 
Test Target Score 
Item Word (1 or 0) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
lawn 
sink 
tag 
bee 
path 
knee 
gyp 
lake 
rung 
zip 
breeze 
chip 
they 
run 
base 
me 
pat 
wake 
vase 
sip 
young 
rake 
day 
face 
shack 
breathe 
yawn 
pack 
ache 
dip 
tack 
think 
TEST SECTION 
Test Target Score 
Item Word (1 or fl) 
1 
2 
3 
4 
5 
6 
7 
8 
lake 
tack 
chi p 
me 
gyp 
pack 
rung 
vase 
9 
1 0  
11  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
23 
24 
25 
26 
27 
28 
29 
3 0 
31 
32 
33 
34 
35 
36 
3 7 
38 
39 
40 
41 
42 
43 
44 
45 
4 6 
47 
48 
4 9 
50 
51 
52 
53 
54 
path 
day 
s ink 
lawn 
me 
gyp 
ache 
tack 
wake 
tack 
gyp 
run 
sip 
vase 
rake 
dip 
breeze 
gyp 
vase 
they 
chip 
pack 
rung 
rake 
pat 
me 
dip 
rake 
tag 
they 
lake 
chip 
rake 
zip 
bat 
zip 
wake 
zip 
y awn 
lake 
pack 
bee 
shack 
sip 
tack 
ache 
s i p 
Test Target 
I tern Word 
56 yawn 
57 wake 
58 vase 
59 rake 
60 dip 
61 gyp 
62 rake 
63 s ink 
64 pat 
65 young 
66 tag 
67 run 
68 knee 
69 face 
70 breathe 
71 shack 
72 path 
73 wake 
74 gyp 
75 bee 
76 young 
77 lake 
78 tack 
79 zip 
80 pat 
81 think 
82 knee 
83 lawn 
84 chip 
8 5 rung 
86 zip 
87 day 
88 tack 
89 s ip 
90 pack 
91 breathe 
92 base 
93 zip 
94 think 
95 face 
96 breeze 
97 dip 
98 base 
99 me 
100 rung 
Score 
(1 or 0) 
Number correct 
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AUDITORY MEMORY TESTS INSTRUCTIONS 
TRAINING - TEST 1 RECOGNITION 
I am going to say some words. I want you to listen 
carefully hccausc 1 will say some of the words again. 
After I say each word, I want you to say "yes" if you 
have heard me say that word before. But if you have 
not heard me say that word before, I want you to say 
"no. " 
TEST SECTION - TEST 1 RECOGNITION 
Now we are going to listen to some other words. But 
this time you will hear the words through the earphones. 
After you hear each word, say "yes" if you have heard 
the word before or say "no" if you have not heard the 
word before. 
TRAINING - TEST 2 CONTENT 
You are going to see some pictures here (point to the page 
facing the subject). I will say a word. Then I want you 
to put your finger on the picture of the word I have said. 
TEST SECTION - TEST 2 CONTENT 
Now we are going to do something different. I am going to 
name two pictures, then I will turn the page and you will 
see those two pictures plus two other pictures I did not 
name. I want you to point to the two pictures I did not 
name. Ready? 
Tes 
lté 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
1 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
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TEST 1 - - RECOGNITION MEMORY 
Correct Score Test Correct Score 
Word Response (1 or 0) Item Word Response (1 or 0) 
display- no 34 wedding no 
prospect no 35 bucket yes 
problem no 36 lovely yes 
magic no 37 crooked no 
problem yes 38 sleeping no 
display yes 39 peaceful no 
rolling no 40 crooked yes 
wretched no 41 wedding yes 
magic yes 42 chosen yes 
rolling yes 43 peaceful yes 
prospect yes 44 sleeping yes 
husband no 45 soldier no 
service no 46 captive no 
bargain no 47 captive yes 
error no 48 soldier yes 
wretched yes 49 charming no 
service yes 50 adult no 
husband yes 51 bullet no 
sugar no 52 adult yes 
sugar yes 53 bullet yes 
bargain yes 54 hover no 
error yes 5 5 charming yes 
horror no 56 purple no 
blanket no 57 wicked no 
horror yes 58 member no 
issue no 59 victim no 
issue yes 60 bullet yes 
farther no 61 hover yes 
bucket no 62 wicked yes 
farther no 63 member yes 
lovely no 64 bottom no 
blanket yes 65 purple yes 
chosen no 66 bottom yes 
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TEST 2 - MEMORY FOR CONTENT 
TRAINING SECTION TEST SECTION 
I tern Words Trials Item Responses 
1 ache 1 dig 
knee nail 
2 well 2 sank 
bed zoo 
3 yawn 3 yell 
bee lock 
4 breathe 4 tear 
nail lake 
5 think 5 tin 
goose cap 
6 high 6 well 
goose goose 
7 pack 7 "S" 
yell bat 
8 tin 8 breathe 
wig boat 
9 ring 9 sip 
cap sign 
10 pass 10 ring 
s ip catch 
11 sank 11 knee 
boa t rock 
12 catch 12 pack 
rock think 
13 pear 13 bee 
wine yawn 
14 "S" 14 high 
tear wine 
15 d i g  15 nail 
sign sank 
16 zoo 16 yawn 
lake sip 
17 lock 
yes 
Score 
(1 or 0) 
Test 2 -
Number Correct 
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SOUND SYMBOL TESTS INSTRUCTIONS 
TEST 1 - SOUND MIMICRY 
You are going to hear some words that are not real words-
they are nonsense words like "maf," "ost" and "plon." I 
want you to say tire words l)ack to me. For example, i£ I 
said "maf," you would say (pause for tlie subject to re­
spond ) . 
Now we are going to do some other words, but this time 
you will hear the words through the earphones. Wait until 
the voice has said the word two times before you say the 
word to me. 
TEST 2 - SOUND RECOGNITION 
Training Section 
You are going to see some pictures here (point to the 
page facing the subject), I will say a word. Then I 
want you to put your finger on the picture of the word 
I have said. 
Test Section 
Now we are going to do something different. I will name 
one of these pictures, but I will say the name one part 
at a time. You must figure out which picture I name. 
Before you try, I will show you what I mean, k.,.a...t 
(pronounce the sound of the letters, not the letter 
named). Cat--the word was "cat," k...a...t. 
Now you try the next one. E...t (eat). Point to the 
picture of e,,,t, (If the subject responds correctly, 
say;) That's right. The word was "eat." (If the sub­
ject responds incorrectly, say: ) "No listen again. 
E...t Which is that?" 
Say: N..e. Point to the picture of the n..e. That's 
right, the word was "knee." L..aw..n. Point to the 
picture of l..aw..n. 
Now you will hear the words through the earphones. You 
will hear a picture named in the same way that I have 
been saying it. You must figure out which picture has 
been named and point to it. 
66 
TEST SECTION - SOUND MIMICRY RESPONSE FORM 
Test Score Test Score 
I tern Word (1 or 0) I tem Word (1 or 0) 
1 ab 29 ong 
2 dod 30 i£t 
3 poe 31 quibbest 
4 ap 32 plen 
5 bab 33 yobe 
6 nud 34 wang 
7 tash 35 uft 
8 nid 36 imbaf 
9 nen 37 obqoub 
10 id 38 zeepstol 
11 lev 39 fubwit 
12 quiles 40 j esh 
13 kak 41 maft 
14 hets 42 wifyeb 
15 shif 43 abfim 
16 fooch 44 eth 
17 1 en 45 gacked 
18 friz 46 odlud 
19 f et 47 etbom 
2 0 wips 48 bofmib 
21 und 49 ufwut 
22 rog 50 wubfambif 
23 es h 51 wotfob 
24 gog 52 ull 
25 postj ip 53 febmifsack 
26 laift 54 depnonliel 
27 gubbes t 55 befmotbem 
28 quo 
TEST SECTION - SOUND RECOGNITION RESPONSE FORM 
Test 
Item 
Target 
Word 
1 tea 
2 pig 
3 key 
4 shoe 
5 pig 
6 eat 
7 back 
8 juice 
9 lake 
10 wii4 
11 bee 
12 goose 
13 sign 
14 lite 
1T) b.'ig 
Score 
(1 or 0) 
Test 
I tern 
Target 
Word 
Score 
(1 or 0) 
16 zip 
17 rock 
18 bed 
19 tea 
20 lawn 
21 yes 
22 patch 
23 cap 
24 mail 
2 S zoo 
26 s i  | )  
27 rake 
28 wine 
29 yell  
30 shack 
Tn',1 ; Um nu ll i I i nu 
APPENDIX C 
STANDARD SCORES 
STANDARD SCORES FROM PERCENTILE RANK 
Percentile 
Rank 
99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
8 6  
8 5 
84 
83 
8 2  
8 1  
8 0  
79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
6 8  
6 7 
6 6 
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Standard 
Score 
73 
71 
69 
68 
66 
66 
65 
64 
63 
63 
62 
62 
61 
61 
6 0  
6 0  
6 0  
59 
5 9 
58 
58 
58 
57 
57 
57 
56 
56 
56 
56 
55 
55 
55 
5 4 
5 4 
54 
Percentile 
Rank 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
3 0 
Standard 
Score 
54 
5 3 
53 
5 3 
53 
52 
52 
52 
52 
51 
51 
51 
51 
50 
50 
49 
49 
49 
49 
48 
48 
48 
48 
47 
47 
47 
47 
46 
46 
46 
46 
45 
45 
45 
6 8 
Percenti1e 
Rank 
Standard 
Score 
29 
2 8  
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11  
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
44 
44 
44 
44 
43 
43 
43 
42 
42 
42 
41 
41 
4 0 
4 0 
40 
39 
3 9 
3 8  
3 8  
37 
37 
3 6  
35 
3 4  
34 
32 
31 
29 
27 
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